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(57)Abstract: 

PROBLEM TO BE SOLVED: To 
develop a percutaneous 
absorbefacient having high safety 
without skin irritation by utilizing 
excellent percutaneous 

absorbefacient properties of a . . 

glyceryl-modified silicone and to t ( i^-i) - : WfVi. »• 

obtain a dermal preparation for c 11 « 

external use such as a poultice 

excellent in enhancement of practical 

effects of a physiologically active 

ingredient such as an amino acid. 

SOLUTION: This percutaneous 

absorbefacient is obtained by 



blending a glyceryl-modified silicone, 

for example a compound of the ' " 5 " " " * ~ " " " 3 H : " 

formula with ethyl alcohol. The dermal 

preparation for external use capable of promoting percutaneous absorption 
of a physiologically active ingredient is obtained by blending the 
absorbefacient with the physiologically active ingredient such as a 
germicide. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Penetration enhancer which consists of glyceryl denaturation 
silicone. 

[Claim 2] Penetration enhancer which consists of glyceryl denaturation 
silicone and ethyl alcohol. 

[Claim 3] Skin external preparations characterized by blending glyceryl 
denaturation silicone and a bioactive component, and promoting the 
percutaneous absorption of a bioactive component. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the skin external 
preparations which raised the percutaneous absorption of the penetration 
enhancer which consists of glyceryl denaturation silicone, and a bioactive 
component. 

[0002] It is related with the penetration enhancer which used in more detail 
the percutaneous absorption promotion nature which was excellent in 
glyceryl denaturation silicone, and the skin external preparations excellent in 
enhancement of the effective effectiveness of a bioactive component. 
[0003] 

[Description of the Prior Art] In recent years, dermal administration attracts 
attention as a route of administration of a physiological active substance. 
First time passage of a bioactive component is because these troubles are 
avoidable by dermal administration to there being a trouble of that it is 
necessary to medicate a day repeatedly for maintaining the blood drug 
concentration on which intravenous administration and internal use follow a 
pain or which the reason causes an alimentary canal failure, the metabolic 
turnover effectiveness decreasing by liver. 

[0004] By the way, although it is a well-known fact that the skin has the 
property of the outstanding barrier which resists invasion of an external 
chemical, it has been many research technical problems how a horny layer is 
made to penetrate a physiological active substance effectively from the 
property being the strongest to the horny layer which is the outermost layer 
of the skin. And as the solution means, adoption of penetration enhancer can 
be considered and much reports are made. However, when many of 
conventional penetration enhancer is applied to the skin, it has the potential 
property which forms a stimulus. It is thought that such matter passes a skin 
barrier and discovers a stimulus by carrying out percutaneous absorption (M. 



Suzuki: J.Soc.Cosmet.Chem., 29 volumes, 265 - 282 pages, 1978). Therefore, 
relation has percutaneous absorption and a skin stimulus and the high 
penetration enhancer of the safety to which percutaneous absorption of the 
bioactive component is carried out effectively is needed these days when the 
drug delivery system-related technique is carried out widely. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention does not have a 
skin stimulus, develops penetration enhancer with high safety, and aims at 
applying to skin external preparations. 
[0006] 

[Means for Solving the Problem] That this invention persons do not have a 
skin stimulus and should develop penetration enhancer with high safety, as a 
result of inquiring wholeheartedly, it found out that glyceryl denaturation 
silicone was excellent in safety and percutaneous absorption promotion 
nature. That is, this invention blends the penetration enhancer which 
consists of glyceryl denaturation silicone, glyceryl denaturation silicone, and 
a bioactive component, and relates to the skin external preparations 
characterized by promoting the percutaneous absorption of a bioactive 
component. 
[0007] 

[Embodiment of the Invention] The gestalt of operation of this invention is 
explained in full detail below. 

[0008] The glyceryl denaturation silicone concerning this invention is a 
well-known compound, and is a compound indicated by JP,4-108795,A, 
JP,6-135817,A, JP,7-25728,A, JP,7-61907,A, and JP,7-89825,A. What is 
obtained according to the manufacturing method of JP.4-1 08795,A can be 
used for this compound. In addition, there is no publication about 
percutaneous absorption in these official reports. 

[0009] To the penetration-enhancer or skin external-preparations 1 00 weight 
section, 0.1 - 30 weight section is desirable still more desirable, and the 
loadings of the glyceryl denaturation silicone in the penetration enhancer and 
skin external preparations of this invention are 0.5 - 10 weight section. If it is 
this range, it will be easy to take coexistence of the feel at the time of 
blending with percutaneous absorption promotion nature and skin external 
preparations. 

[0010] It is desirable to use it as an adjuvant for percutaneous absorption 
promotion of ethyl alcohol in the penetration enhancer and skin external 
preparations of this invention. To the penetration-enhancer or skin 
external-preparations 100 weight section, 1 - 60 weight section is desirable 
still more desirable, and the loadings of ethyl alcohol are 3-30 weight 
section. If it is this range, the effectiveness as an adjuvant can demonstrate 
effectively. 



[0011] The penetration enhancer of this invention is applicable to the drugs 
used the making the medicine efficiency matter penetrate and absorb in a 
hide purpose in addition to glyceryl denaturation silicone, quasi drugs, and 
the cosmetics field. 

[0012] What is indicated to be the bioactive component said by this invention 
to compendiums, such as "handbook-cosmetics and a pharmaceutical 
preparation raw material-revised edition" (the Nikko Chemicals issue, Showa 
52 annual publications), is mentioned. Specifically, what is shown below is 
mentioned. 

[0013] amino acid, a germicide, and an antibiotic (penicillins and 
cephalosporin — ) Peptide antibiotics, water-soluble basicity antibiotics, 
tetracyclines, hair-growth agents (the minoxidil — ), such as a macrolide and 
chloramphenicols depilatories, such as capsicum tincture, and a moisturizer 
(hyaluronic acid and trehalose — ) Lipids between cells, such as sodium 
chondroitin sulfate (ceramide etc.), Camphor, a plant extract, a wound 
therapy agent (an aloe, hinokitiol, glycyrrhetinic acid, glycyrrhizic acid, urea), 
sulfa drugs, an antihistamine, a vitamin compound, local anesthetic, 
vasodepressor, a steroid, a non-steroid, a tyrosinase activity inhibitor, etc. 
are mentioned. 

[0014] If the loadings of the bioactive component in the skin external 

preparations of this invention are bioactive concentration effective in a 

therapy, there will be especially no limit satisfactory. 

[0015] As an approach of evaluating the existence of the percutaneous 

absorption said by this invention, the approach shown below is mentioned, for 

example. 

(1) How to apply a sample to the human skin, to carry out solvent extraction 
of the physiological active substance which exfoliated the horny layer by the 
tape stripping method, and adhered after fixed time amount, and to evaluate 
the amount of transparency using equipments, such as high performance 
chromatography. 

(2) How to apply to the skin of an animal the sample which carried out the 
indicator with radioisotope, and measure the absorptivity to the inside of the 
body after fixed time amount with a liquid scintillation counter, 
autoradiography, etc. from the amount of activity. 

(3) How to measure the transmission coefficient of the physiological active 
substance which set Homo sapiens or the extraction skin of an animal to the 
diffusion eel represented by the Francis mold, and penetrated the skin film 
after fixed time amount. 

[0016] When there is an example which the amount of percutaneous 
absorption increases [ the direction at the time of combination ] from the 
time of un-blending by the existence of combination of glyceryl denaturation 
silicone using these approaches, a definition is given as a thing to say by this 



invention and ' which promotes percutaneous absorption. ' 
[0017] With the skin external preparations said by this invention, cataplasms, 
angina pectoris medicine, a contraceptive, a painkiller, an antiphlogistic, an 
antiinflammatory drug, a hair restorer, whitening skin external preparations, 
aging prevention mold skin external preparations, a wrinkling and ****** 
external preparations, a depilatory, and the skin external preparations 
corresponding to the sensitive skin are mentioned. As a product gestalt, a 
milky lotion, a cream, a lotion, essence, a mousse, a spray, gel, powder, oily 
skin external preparations, etc. are mentioned, for example. 
[0018] Various kinds of components used for the penetration enhancer and 
skin external preparations of this invention with drugs, quasi drugs, and skin 
external preparations, for example, fine particles, resin, oils, a ** agent, 
silicon oil, an ultraviolet ray absorbent, a surfactant, perfume, antiseptics, a 
germicide, a moisturizer, a solvent, etc. can be blended with coincidence. 
[0019] As an example of oils, for example Cetyl alcohol, isostearyl alcohol, 
Higher alcohol, such as lauryl alcohol, hexadecyl alcohol, and an octyl 
dodecanol, Fatty acids, such as isostearic acid, undecylenic acid, and oleic 
acid, myristic-acid Millis Chill, Lauric-acid hexyl, oleic acid DESHIRU, 
myristic-acid isopropyl, Dimethyl octanoic-acid hexyl DESHIRU, glyceryl 
monostearate, Ester, such as a diethyl phthalate, monostearin acid ethylene 
glycol, and oxy-stearin acid octyl Hydrocarbons, such as a liquid paraffin, 
vaseline, and squalane, lanolin, reduction lanolin, Fats and oils, such as lows, 
such as a cull navarho, a mink oil, cacao butter, palm oil, palm kernel oil, 
camellia oil, sesame oil, castor oil, and olive oil, ethylene alpha-olefin 
co-oligomer, flow isoparaffin, paraffin, etc. are mentioned. 
[0020] As an example of the oils of another gestalt, for example Moreover, 
dimethylpolysiloxane, Methil hydrogen polysiloxane, a methylphenyl 
polysiloxane, Polyether denaturation organopolysiloxane, perfluoroalkyl 
polyoxyalkylene covariance organopolysiloxane, Alkyl denaturation 
organopolysiloxane, terminal modification organopolysiloxane, Fluorine 
denaturation organopolysiloxane, an AMOJIMECHI cone, amino denaturation 
organopolysiloxane, Fluorine compounds, such as silicone compounds, such 
as silicone gel, acrylic silicone, a trimethylsiloxy silicic acid, and silicone RTV 
rubber, a perfluoro polyether, a fluoride pitch, fluorocarbon, and fluoro 
alcohol, are mentioned. 

[0021] As a surface active agent, an anionic surface active agent, a cationic 
surface active agent, a nonionic surface active agent, and an amphoteric 
surface active agent can be used, for example. 
[0022] 

[Example] Hereafter, the example of an experiment, an example, and the 
example of a comparison explain this invention to a detail. In addition, the 
evaluation approach used in the example of an experiment, the example, and 



the example of a comparison of this invention is as follows. 
[0023] Percutaneous absorption evaluations (penetration enhancer etc.) 
To the regions-of-back skin of the rabbit which sheared beforehand, it is 
0.1 g of samples. It applied to 3x3cm side to 1 time per and the same part 
during four days day. Macro-scopic observation of the strength of the 
erythema discovered with the sodium lauryl sulfate blended in the 24th hour 
after the last spreading was carried out. case a base and physiological active 
substance independent twist also has the strong reinforcement of the 
erythema of the sample which blended the physiological active substance — 
a percutaneous absorption facilitatory effect — " — it is — " — ** — it 
judged. 

[0024] Percutaneous absorption evaluation (skin external preparations) 
0.05g of samples the cellophane tape (a width of 1cm) after applying to 
1x4cm side of the Homo sapiens outside forearm section, using ethanol and 
wiping off the sample on the skin 0.5 and 1 or 2 hours after — 24 times — 
stripping — a horny layer — exfoliating — ethanol 50ml — 3 times — 
warming - shake of was done, the sample was extracted and it condensed to 
about 5ml. The concentration of a bioactive component was measured using 
high performance chromatography about this concentration liquid. The 
judgment of percutaneous absorption was performed by whether the amount 
of bioactive components in the passage of time is increasing. 
[0025] The compound of ** 1 was compounded according to the synthetic 
approach shown in example of manufacture 1 JP,4-108795,A. The obtained 
compound was water repellence and lacking in the hydrophilic property. 
Moreover, the physical-properties value of this compound was as follows. 
Specific gravity (25 degrees C) :0.991 refractive index (25 degrees C): 1.4100 
viscosity (25 degrees C) :712cs[0026] 
[Formula 1] 

C H 3 R C H 3 

I II 
CCHs) aSiO (SiO) * - (SiO) n Si (CH 3 ) 3 

I ! ! 

C H 3 C H 3 C H 3 

[0027] (However, R=CH2 CH2 CH2 OCH2 CH(OH) CH2 OH) 

[0028] The examples 1-7 of an experiment (penetration enhancer etc.) 

Penetration enhancer etc. was produced by the formula of Table 1. in 

addition — as polyether denaturation silicone — the Shin-Etsu Chemical 

make — KF-6017 were used. Hereafter, the numeric value (loadings) of front 

Naka shows weight %. 

[0029] 

[Table 1] 
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[0030] Said percutaneous absorption evaluation was carried out about the 
penetration enhancer of the examples 1-7 of an experiment etc. The result is 
shown in Table 2. 
[0031] 
[Table 2] 
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[0032] In Table 2, each sample was evaluated using the simple measuring 
method of the percutaneous absorption promotion nature which made the 
index the surfactant (sodium lauryl sulfate) with skin irritation. The examples 
1-3 of an experiment were feeble in whether the example 4 (glyceryl 
denaturation silicone + ethyl alcohol) of an experiment which is control, the 
example 5 (sodium-lauryl-sulfate + ethyl alcohol) of an experiment, and the 
example 6 (polyether denaturation silicone + ethyl alcohol) of an experiment 
all show erythema to each having shown strong erythema. This shows that 



sodium lauryl sulfate is reinforcing the skin stimulus clearly from an 
experiment with the examples 1-3 of an experiment, and the examples 4 and 
5 of an experiment. Moreover, in the example 7 of an experiment, although 
the same trial as glyceryl denaturation silicone was performed about the 
case where the polyether denaturation silicone which has a polyoxyethylene 
chain as a hydrophilic group is blended, inducement of erythema was not 
accepted. 

[0033] Therefore, the above-mentioned result showed that glyceryl 

denaturation silicone was promoting percutaneous absorption. Moreover, it 

was also checked by the 5 % of the weight concentration (example 4 of an 

experiment) of glyceryl denaturation silicone simple substances that there is 

no skin primary stimulative one. 

[0034] Example 1 (skin external preparations) 

The emulsion was obtained by the formula of Table 3. In addition, 

diisopropylamine dichloroacetate (DADA) was used as a bioactive 

component. 

[0035] 

[Table 3] 
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[0036] A hydrophilic property and each oleophilic component were heated 
and emulsified at 80 degrees C, respectively. It cooled to 30 degrees C, the 
container was filled up, and it considered as the product. 
[0037] The example 1 (skin external preparations) of a comparison 
Instead of the glyceryl denaturation silicone of an example 1, polyether 
denaturation silicone (Shin-Etsu Chemical KF- 6017) was used, and also the 
emulsion was altogether produced similarly with the example 1. 
[0038] The example 2 (skin external preparations) of a comparison 
Instead of the glyceryl denaturation silicone of an example 1 , purified water 
was used and also the mixed solution was altogether produced similarly with 
the example 1. 

[0039] Said percutaneous absorption evaluation was carried out about the 



skin external preparations of an example 1 and the examples 1-2 of a 
comparison. The result is shown in Table 4. 
[0040] 
[Table 4] 
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[0041] Table 4 examined the emulsion which blended glyceryl denaturation 
silicone as an example of skin external preparations. Percutaneous 
absorption promotion nature was not accepted in the example 1 of a 
comparison which used polyether denaturation silicone instead of glyceryl 
denaturation silicone to percutaneous absorption promotion nature having 
been accepted in the example 1, and the example 2 of a comparison which 
has not blended glyceryl denaturation silicone. 

[0042] Therefore, it was checked that glyceryl denaturation silicone 
demonstrates the percutaneous absorption promotion nature of a bioactive 
component also in pharmaceutical preparation like skin external preparations. 
In addition, although examined in this experiment paying attention to 
percutaneous absorption, about the effectiveness of itself of a bioactive 
component, many things with the effectiveness of a bioactive component 
increasing by percutaneous absorption being carried out from data, such as a 
known clinical trial result, are checked. 
[0043] 

[Effect of the Invention] It is in ** that the above thing to this invention 
offers the penetration enhancer using the percutaneous absorption 
promotion nature which was excellent in glyceryl denaturation silicone, and 
the skin external preparations excellent in enhancement of the effective 
effectiveness of a bioactive component. 



[Translation done.] 



